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@ A dispenser (1 0) for liquids including a cartridge 
(18) containing a liquid, a nozzle (30), and a hollow 
flexible bladder (34) between the cartridge (1 8) and 
the nozzle (30). An assembly (39) can be manually 
rotated to provide a high mechanical advantage and 
incrementally drive a piston (24) through the car- 
tridge (18) to thereby fill the bladder (34) with liquid 
from the cartridge (18) and discharge any plug of 
solidified material (e.g.. diluted phosphoric acid) that 
may be present in the nozzle (30); and manually 
operated button (40) can be pressed to quickly and 
I controliably collapse the bladder (34) to thereafter 
dispel liquid within the bladder (34) through the 
nozzle (30). 
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DISPENSER FOR VISCOUS UQUIDS 



Technical Field 

The present invention relates to manually op- 
erated dispensers for dispensing controlled 
amounts of liquids, and in particular to such dis- 
pensers used by dentists to dispense viscous liq- 
uids into openings in teeth being restored. 



Background Art 

Diluted phosphoric acid in the form of a vis- 
cous liquid is commonly used by dentists to help 
clean an opening in a tooth to be filled with a 
restorative material. Diluted phosphoric acid has 
commonly been dispensed through a conventional 
syringe. Any one application of the diluted phos- 
phoric acid to a tooth requires only a small portion 
of the diluted phosphoric acid typically held by 
such a syringe, howevei', and between applications 
the diluted phosphoric acid has a tendency to 
solidify in the nozzle of the syringe due to expo- 
sure of the diluted phosphoric acid to the atmo- 
sphere thorough the outlet opening of the syringe. 
This solidified diluted phosphoric acid then forms a 
plug which must be expelled before the non-har- 
dened diluted phosphoric acid can be expelled. 
Such expulsion of the plug of solidified diluted 
phosphoric acid is typically done by manually ap- 
plying pressure against the plunger of the syringe, 
which pressure is hard to stop at the instant the 
plug is discharged so that a large unwanted 
amount of the liquid diluted phosphoric acid can 
also be discharged onto a patient's clothes or skin, 
or into the patient's mouth, which can result in 
damage or injury. 



Disclosure of Invention 

The present invention provides a manually op- 
erated dispenser for liquids including diluted phos- 
phoric acid or other liquids such as dental sealing 
materials that allows the user to first if necessary, 
easily clear amy solidified material from a nozzle of 
the device without discharging substantially more 
than the solidified plug of material, and allows the 
user to quickly and controllably dispense or flow on 
the liquid as desired. 

According to the present invention there is 
provided a dispenser for liquids comprising a hous- 
ing including first and second generally tubular 
parts in axial alignment; a cartridge within the sec- 
ond housing part the cartridge having an inner 



surface defining a through opening including a ma- 
jor portion of generally uniform cross section with 
rear and outlet ends, liquid within the through 
opening, and a piston in the through opening adja- 
s cent the rear end and adapted for sliding move- 
ment along the through opening in liquid tight seal- 
ing engagement with the inner surface. Also in- 
cluded is a nozzle having a small diameter through 
passageway fixed at the end of the first part of the 
10 housing opposite the second part and a hollow 
flexible bladder mounted within and constrained 
against substantial radial expansion by the first part 
of the housing, which bladder has an inlet edge 
defining an inlet port coupled to the cartridge ar- 
ts ound the outlet opening, and an outlet edge defin- 
ing an outlet port attached to an inlet end of the 
nozzle around the passageway. Manually operated 
loading means are mounted on the second part of 
the housing at its end opposite the first part for 
20 providing a high mechanical advantage to incre- 
mentally drive the piston along the through opening 
from the rear toward the outlet end and to thereby 
fill the bladder and passageway of the nozzle with 
liquid from the cartridge and, if necessary, dt- 
25 scharge any plug of solidified material that may be 
present in the passageway of the nozzle and for 
preventing movement of the piston away from the 
outlet end in response to pressure in the through 
passageway: and manually operated controlled dis- 
30 pensing means are mounted on the housing along 
the bladder for quickly and controllably compress- 
ing the bladder to dispel liquid within the bladder 
through the outlet port and the passageway in the 
nozzle. 

3S Preferably the manually operated loading 

means comprises a threaded shaft centrally engag- 
ing the side of the piston opposite the bladder, a 
nut assembly mounted on the housing and 
threadably engaged with the threaded shaft and 

40 manually actuated means for rotating the shaft in 
the nut assembly to drive the piston toward the 
outlet end of the through opening; and the nut 
assembly includes means for affording release of 
the engagement between the nut assembly and the 

45 threaded shaft to afford rapid movement of the 
threaded shaft through the nut assembly away from 
the nozzle assembly to facilitate loading a new 
cartridge assembly into the housing upon separa- 
tion of the housing parts. 

so The manually operated means for quickly and 

controllably collapsing the bladder to dispel liquid 
within the bladder through tfie nozzle preferably 
comprises the first part of the housing having a 
side opening along the bladder, and a button pro- 
jecting through the side opening, which button has 
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an inner end in engagement with the bladder and 
an outer end adapted for manual engagement to 
press the button toward the bladder to compress . . 

Also, preferably the housing and the manually 
actuatable means for rotating the shaft -in the nut 
assembly are both elongate axially aligned mem- 
bers that provide a generally pen-like dispenser 
and the nozzle is curved away from the side of the 
housing and can be oriented at different positons 
with respect to the button which facilitates easy use 
of the dispenser to dispense liquid into a patients 
mouth. 

Brief Description of the Drawin£ 

The present invention will be further described 
with reference to the accompanying drawmg 
wherein like parts are identified with like reference 
numerals in the several views, and wherein: 

Rgure 1 is a side view of a dispenser ac- 
cording to the present invention; 

Figure 2 is an enlarged longitudinal sectional 
view of the dispenser shown in figure 1 ; 

Figure 3 is an enlarged fragmentary longitu- 
dinal sectional view of the dispenser shewn- in 

Fiaure 1 ; , 

Figure 4 is an enlarged fragmentary longitu- 
dinal sectional view of the dispenser shown in 
Rgure 1 taken along a plane disposed at ninety 
degrees to the view shown in figure 3; 

Rgure 5 is a sectional view taken approxi- 
mately along line 5-5 of figure 3; and 

Rgure 6 is a sectional view taken approxi- 
mately along line 6^ of figure 3. 



Detailed Description 



Referring now to the drawing, there is shown a 
dispenser for liquids according to the present in- 
vention, generally designated by the reference nu- 
meral 10. .. 10 rrf 

The dispenser 10 comprises a housing 12 01 
oolymeric material. Including first and second gen- 
erally tubular parts 13 and 14 having central axes 
and releasably engaged with each other m ^ 
alignment by threads 16 fomied in their adjacerrt 
ends. A hollow cylindrical cartridge 18 Is removably 
positioned in the second part 14 of the housing 12. 
the cartridge 18 has an inner surface 20 defining a 
through opening of generally unifon^ ""1°^ 
with rear and outlet ends 22 and 23, which through 
opening is initially filled with the liquid to be dis- 
pensed when the cartridge 18 is placed in ttie 
dispenser 10 (which can be done by separating the 
housing 12 at the threads 16). The cartridge 18 
includes a piston 24 in its through opening adjacent 



its rear end 22 and adapted for ^I'ding rnovement 
along the through opening toward its o"^®! ^3 
in liquid tight sealing engagement with the inner 
surface 20. Also included in the dispenser 10 .s a 
5 nozzle 30 having an inlet end 31 . an outlet end 32 
and a through passageway 33 between the m et 
outlet ends 31 and 32 of substantially smaller 
cross sectional area than the through ope^'^Q 
the cartridge 18; and a hollow flexible bladder ^ 
,0 mounted within and constrained aganst substanfial 
TaSS^ expansion by the first part 13 of the housing 
12, the bladder 34 having an inlet edge or Jlange 
35 defining an inlet port coupled to the cartndge 18 
around the outlet end 32 of its through passageway 
,s because of compressive engagement ^^^J^ 
end surface on a reduced diameter outlet part of 
the cartridge 18 with the flange 35 caus^ by 
threaded engagement of the housing parte 13 and 
U. and an outlet edge or flange 36 defining an 
20 outlet port attached to the inlet end 31 of the 
nozzle 30 around the passageway 33. 

Manually operated loading means are provided 
in the fom, of a threaded shaft 37 having an end 
adapted for engagement centrally 
25 the piston 24 opposite the outlet end 23 of the 
through opening in the cartridge 18, a nirt assem- 
bly 38 mounted on the end of the second part 14 
of the housing 12 opposite its A^st part 13 
threadably engaged with the threaded shaft 37 
30 manually actuatable means including ^ elong^e 
cup like shell 39 for rotating the threaded shaft 37 
in the nut assembly 38 to drive the piston 24 
toward the outlet end 23 of the through opening 
and thereby provide a high mechanical advantage 
,5 for incrementally driving the piston 24 along me 
through opening from the rear end 22 toward the 

°"^tlsa mliually operated controlled dispensing 
means are mounted on the housing 12 along the 
40 bladder 34 for quickly and controllably compr^" 
ing the bladder 34 to dispel liquid withm the bid- 
der 34 through the outlet port and the passageway 
33 in the nozzle 30, which means comprise the firs^ 
part 13 of the housing 12 having a side opening 
^ long the bladder 34. and a button « proiecbng 
Zougn the side opening. The button 40 ha^ an 
ler end 41 in engagement with an outwardly 
bulging central portion of the bladder 34, an ^- 
null ring 42 amund the bladder 34 that -s received 
50 for sliding movement in a transverse ^'^^ .n *e fir^ 
part 13 of the housing 12 to guide movement of the 
button 40 and Is adapted to prevent movement erf 
the button 40 outwardly through the side opening 
because of its engagement around the bladder 34^ 
55 and an outer end 43 adapted for manua^ engage- 
ment to press the button 40 toward the bladder 34. 
the button 40 having sufficient height between its 
inner and outer ends to afford compressing the 
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bladder 34 against the opposite inner wall of the 
housing 12. 

As illustrated, the manually actuatable means 
for rotating the threaded shaft 37 in the nut assem- 
bly 38 comprises the elongate cup-like shell 39 
which has an axis, an axially extending recess 46 
opening through a first end 47 of the shell 39, and 
axially extending circumferential ly spaced ribs 48 
projecting radially inwardly into the recess 46 from 
the shell 39. a part of the shell 39 adjacent its first 
end 47 being joumaied on the second part 14 of 
the housing 12 at its end opposite the first part 13 
with the shaft 37 projecting into the recess 46 
coaxially with the shell 39, and a lug 49 attached to 
the shaft 37 and projecting radially outwardly of the 
shaft 37 between the ribs 48 so that manual rota- 
tion of the shell 39 relative to the housing 12 will 
cause rotation of the shaft 37 by engagement of 
one of the ribs 48 with the lug 49. and the lug 49 
can move along the ribs 48 as the shaft 37 moves 
axially relative to the housing 12. 

The nut assembly 38 includes means for af- 
fording release of the engagement between the nut 
assembly 38 and the threaded shaft 37 to afford 
rapid movement of the threaded shaft 37 through 
the nut assembly 38 away from the nozzle 30 to 
facilitate loading a new cartridge 18 into the hous- 
ing 12 upon separation of the housing parts 13 and 
14. The the nut assembly 38 comprises a plurality 
of or three finger like members 52 having first and 
second ends 53 and 54, the first ends 53 of the 
finger Uke members 52 being fixed to the second 
part 14 of the housing 12 in circumferentially 
spaced locations and the second ends 54 of the 
finger like members 52 projecting radially inwardly 
and toward the first part 13 of the housing 12. The 
second ends 54 of the finger like members 52 have 
threads formed thereon and the finger like mem- 
bers 52 are sufficiently flexible to afford movement 
of the second ends 54 of the finger like members 
52 into and out of threaded engagement with the 
shaft 37. The second ends 54 of the finger like 
members 52 and the end of the cartridge 1 8 adja- 
cent its rear end 22 have cam surfaces 56 and 57 
respectively adapted for engagement to maintain 
the second ends 54 of the finger like members 52 
in threaded engagement with the shaft 37 when the 
cartridge 18 is fully seated in the second part 14 of 
the housing 12. Thus the finger like members 52 
and cam surfaces 56 and 57 provide means for 
affording release of the engagement between the 
nut assembly 38 and the threaded shaft 37 by 
separation of the cam surfaces 56 and 57 and 
flexing of the finger like members 52 away from 
the shaft 37 to afford rapid movement of the 
threaded shaft 37 through the nut assembly 38 
away from the nozzle 30 to facilitate loading a new 
cartridge 18 into the housing upon separation of 



the housing parts 1 3 and 1 4. 

As is best seen in Rgures 1 through 4, the 
nozzle 30 is formed of several parts Including a 
curved metal tube 60 curved away from the side of 

s the housing 12 that provides the outlet end 32 of 
the nozzle 30. which tube 60 can be covered with a 
protective sleeve 62 of polymeric material that can 
be changed to facilitate sanitary use of the nozzle 
30. The end of the tube 60 opposite its outlet end 

10 32 is fixed in a collar 63 having a conical innet 
surface adapted for releasable frictional locking en- 
gagement with the conical outer surface of a sup- 
port member 65 so that the tube 60 can be ori- 
ented at different positions with respect to the 

75 button 40 to facilitate dispensing the liquid to dif- 
ferent places such as to an upper or lower surface 
in a patients mouth. The support member 65 has a 
central opening forming a part of the passageway 
33, a flange 66 fixed as by a suitable adhesive to 

20 tt\e first part 13 of the housing 12. and a tubular 
projection 67 that engages and makes sealing en- 
gagement with the outlet flange 36 on the bladder 
34. 

One way valve means are also provided in the 

25 nozzle 30 for allowing movement of the liquid from 
the bladder 34 through the passageway 33, while 
preventing movement of liquid in tfie passageway 
33 back into the bladder 34. The one way valve 
means comprises a valve member 72 having at 

30 one end a hemispherical head 73 adapted to seal 
against a valve seat on an end surface of the 
flange 65 around the passageway 33 so that, when 
seated, the head 73 will prevent movement of 
liquid through the passageway 33 toward the blad- 

35 der 34, a central stem 75 adapted to extend along 
the part of the passageway 33 in the flange 66, 
which stem 75 is of substantially smaller cross 
sectional area that the part of the passageway 33 
through which it extends, and a biasing part 76 at 

40 its end opposite the head 73 that is annular around 
an axis transverse to the passageway 33 (Rgure 
4) with a side of the biasing part 75 adjacent the 
head 73 supported against a ledge in the passage- 
way 33 so that the head 73 is normally held 

45 against its seat. Pressure against the head 73 such 
as is caused by fluid flowing from the compressed 
bladder 34 will cause the head 73 to move away 
from its seat, thereby causing the normally annular 
biasing part 76 to resiliently elongate until the pres- 

50 sure is relieved, whereupon the biasing part 76 will 
recover its round shape and reposition the head 73 
against its seat. 

To use the dispenser 10 when the dispenser 
10 is loaded with a cartridge 18 of liquid, a user 

55 first rotates the shell 39 relative to the housing 12 
to move the piston 24 and thereby discharge liquid 
from the cartridge 18 into the bladder 34. after 
which the user can press the button 40 inwardly to 
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compress the bladder 34 and thereby discharge 
fluid through the nozzle 30. If, prior to such a use, 
the liquid (e.g., diluted phosphoric acid) has solidi- 
fied in the nozzle 30 due to exposure to the at- 
mosphere, the high mechanical advantage applied 
through the shell 39, threaded shaft 37, and nut 
assembly 38 to move the piston 24 will afford easy 
discharge of the solidified plug from the nozzle 30 
without also discharging a large amount of the 
liquid: whereas thereafter the liquid may be rapidly 
and controllably discharged by use of the button 
40. When the cartridge 18 is emptied, it may easily 
be replaced by unscrewing the threads 16 joining 
the housing parts 13 and 14, and replacing the 
empty cartridge 18 in the second housing part 14 
with a full one. Insertion of the full cartridge 18 into 
the second housing part 14 will push the threaded 
shaft 37 through the nut assembly 38, the threaded 
finger like members 52 of which are then not 
supported at their threaded distal ends 54 so that 
they will deflect away from the threaded shaft 37 to 
afford such movement. When the new cartridge 18 
is fully inserted in the second part 14 of the hous- 
ing 12, however, the generally conical cam surface 
57 on the end of the cartridge 18 will engage the 
cam surfabes 56 on the threaded ends 54 of the 
finger like members 52 to engage, and hereafter 
hold the threads on those ends 54 in engagement 
with the threaded shaft 37 after the housing parts 
13 and 14 are again attached by the threads 16. 

The present invention has now been described 
with reference to one embodiment thereof. It will be 
apparent to those skilled in the art that many 
changes can be made in the embodiment de- 
scrifc)ed without departing from the scope of the 
present invention. Thus the scope of the present 
invention should not be limited to the structures 
descried in this application, but only by structures 
described by the language of the claims and the 
equivalents of those structures. 



Claims 

1. A dispenser (10) for liquids comprising: 
a housing (12) including first and second 
generally tubular parts (13, 14) having axes releas- 
ably engaged with each other with said parts in 
axial alignment, said second part (1 4) being adapt- 
ed to receive a cartridge (18) having an inner 
surface (20) defining a through opening comprising 
a major portion of generally uniform cross section 
with rear and outlet ends (22, 23), liquid within said 
through opening and a piston (24) in said through 
opening adjacent said rear end (22) adapted for 
sliding movement along said through opening in 
liquid tight sealing engagement with said inner sur- 
face (20): 



a nozzle (30) having an inlet end (31 ) fixed at 
the end of said first part (13) of said housing (12) 
opposite said second part (14), an outlet end (32), 
and a through passageway (33) between said inlet 

5 and outlet ends (31, 32) of substantially smaller 
cross sectionaJ area than the through opening in 
said cartridge (18); 

a hollow flexible bladder (34) mounted within 
and constrained against substantial radial expan- 

70 sion by the first part (13) of said housing (12), sad 
bladder (34) having an inlet edge (35) defining an 
inlet port adapted to be coupled to said cartridge 
(18) around said outlet opening, and an outlet edge 
(36) defining an outlet port attached to the intet end 

75 (31) of said nozzle (30) around said passageway 
(33)-. 

manually operated loading means (37, 38, 39) 
mounted on the second part (14) of said housing 
(12) at its and opposite said first part (13) providing 

20 a high mechanical advantage adapted for incre- 
mentally driving said piston (24) along said through 
opening fi^m said rear (22) toward said outlet end 
(23) to fill the bladder (34) and passageway (33) of 
the nozzle (30) with liquid from the cartridge (18) 

25 and discharge any plug of solidified material that 
may be present in the passageway (33) of the 
nozzle (30) and for preventing movement of said 
piston (24) along said through opening away fi-om 
said outlet end (23) in response to pressure in said 

30 through opening; and 

manually operated controlled dispensing 
means mounted on said housing (12) along said 
bladder (34) for quickly and controllably compress- 
ing said bladder (34) to dispel liquid within said 

35 bladder (34) through the outlet port and the pas- 
sageway (33) in said nozzle (30). 

2. A dispenser (10) according to claim 1 
wherein said manually operated means for incre- 
mentally driving said piston (24) along said through 

40 opening comprises a threaded shaft (37) having an 
end adapted for centrally engaging the side of said 
piston (24) opposite said outlet end, a nut assem- 
bly (38) mounted on the end of the second part 
(14) of said housing (12) opposite said first part 

45 (13) and threadably engaged with said threaded 
shaft (37), and manually actuatable means (39) for 
rotating said shaft (37) in said nut assembly (38) to 
drive said piston (24) toward the outlet end of said 
through opening (23). 

50 3. A dispenser (10) according to claim 2 

wherein said nut assembly (38) includes means for 
affording release of said engagement between said 
nut assembly (38) and said threaded shaft (37) to 
afford rapid movement of said threaded shaft (37) 

55 through said nut assembly (38) away from said 
nozzle (30) to facilitate loading a new cartridge 
assembly (18) into said housing (12) upon separa- 
tion of said housing parts (13, 14). 
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4. A dispenser (10) according to claim 1 
wherein said housing (12) and said manually op- 
erated means (37. 38. 39) for driving said piston 
(24) are both elongate axially aligned members that 
provide a generally pen-like dispenser (10), and s 
said nozzle (30) is curved away from one side of 
said housing (12). 

5. A dispenser (10) according to claim 1 
wherein said manually operated means for quicldy 

and controllably compressing said bladder (34) to io 
dispel liquid within said bladder (34) through the 
outlet port and passageway (33) in said nozzle 
(30) comprises the first part (13) of said housing 
(1 2) having a side opening along said bladder (34), 
and a button (40) pnajecting through said side ts 
opening, said button (40) having an inner end (41) 
in engagement with said bladder (34), and an outer 
end (43) adapted for manual engagement to press 
said button (40) toward said bladder (34), said 
button (40) having sufficient height between said 20 
inner and outer ends (41, 43) to afford at least 
partially compressing said bladder (34) in said 
housing (12). 

6. A dispenser according to claim 1 further 
including one way valve means ior allowing move- 25 
ment of the liquid fronn the bladder (34) through the 
passageway (33) in the nozzle (30) while prevent- 
ing movement of the liquid in the passageway (33) 
baci< into the bladder (34). 
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